The iron-based superconductor (IBS) single pancake coil (SPC) with 30 mm inner diameter was firstly fabricated and tested under 24 T background field. This SPC was successfully made using the 7-filamentary Ba1-xKxFe2As2 (Ba122) tape by wind-andreact method. This IBS coil show the highest Ic value at magnetic field reported so far.
Introduction
Since 2008, iron-based superconductors (IBS) [1] have attracted wide interest for both basic research and practical applications. Because they have high superconducting transition temperature (Tc), large critical current density (Jc) over 1 MA cm -2 in thin films, very high upper critical field above 100 T and low anisotropy [2, 3] . After ten year's development, remarkable progress of high-performance Sr/BaKFeAs (Sr/Ba122) iron-based superconducting tape has been obtained [4] [5] [6] [7] . Currently, record high transport Jc value of Ba1-xKxFe2As2 (Ba122) tapes is as high as 0.15 MA/cm 2 at 4.2 K and 10 T by hot-pressing process [8] . It is noteworthy that this hot-pressed sample also retained a high value of 5.4×10 4 A/cm 2 at 4.2 K and 27 T. This suggests that IBS is quite attractive for the construction of high-field magnets needed for nuclear magnetic resonance (NMR) spectrometers, particle accelerators, fusion reactors and also magnetic resonance imaging (MRI) systems.
For the practical application, the 100 m class Sr1-xKxFe2As2 (Sr122) tapes have been fabricated in 2017 [9] . An average Jc of 1.3 × 10 4 A/cm 2 at 4.2 K and 10 T was reached over the 115-m length, showing good longitudinal uniformity. Besides high current carrying capacity [10, 11] , the Sr/Ba122 IBS tapes also showed good mechanical strength [11, 12] , excellent reversible compressive strain (> 0.6%) [13, 14] , and small anisotropy [8, 15] . However, good results of IBS coils were not yet achieved at both high and low magnetic field, even when the inner diameter of double pancake coil is as large as 71.5 mm [9] .
In this paper, we successfully fabricated high transport 
Results and discussions
The Specification of Ba0.6K0.4Fe2As2/Ag/AgMn tape are shown in 
Transport critical current Ic of SPC at 4.2 K was measured by the standard fourprobe method with a criterion of 1 μV/cm. Therefore, the critical criterion is 1 μV/cm × 15 cm=15 μV. At zero external magnetic field, the Ic values are 76 and 77 A, when the excitation rates are 50 and 70 A/min, respectively. These Ic values are two times larger than that of our previous DPC [9] . In order to evaluate the transport properties of Ba122 SPC at high field, the same coil was tested again at liquid helium and 25 T high field resistive magnet. The Ic value is about 66 A at zero external magnetic field, which is slightly decreased. One main reason is maybe that the SPC was exposed to air for two weeks. Figure 3 shows the Ic data of SPC with the magnetic field, including the selffield and the external magnetic field. In case that the self-field generated by the straight tape is small, the transport current of short Ba122 tape with the external magnetic field was also added in Fig. 3 . When the inner diameter of this SPC is as small as 30 mm, its
Ic value is still as high as 35 A at 10 T, which is about half of that of the straight short sample. For our previous DPC [9] , the Ic value was reduced from 23 A (0 T) to 5 A (5 T) at 6 K, even the inner diameter of the DPC was as large as 71.5 mm. One possible reason is that a violent vibration happened to the tape during the insulator wrapping process, which is very harmful for the brittle superconducting core. These results indicate that the 7-filamentary Ba122/Ag/AgMn tape with 0.33 mm thickness was not damaged seriously during making coil, and that the non-insulation winding together with the stainless-steel tape is suitable to the iron-based superconductor.
From figure 3 , we can also see that the Ic of Ba122 SPC is also independent on magnetic field, like the short tape. However, though it is a promising improvement on our previous work [9] , the discrepancy between the short sample data and the coil data is still considerable. There are some possible reasons for the transport current degradation of the SPC. 1) The strength of this Ba122/Ag/AgMn tape is still not strong enough for the coil winding process. It is helpless for the brittle superconducting core once a violent force happened to the tape. Fortunately, IBS wires or tapes can be fabricated by using stronger metals, such as Cu, Monel, stainless steel, etc. 2) There are maybe some low Ic points in the long wire. It is needed to further test Ic uniformity of the long wire before it can be used for coil winding.
3) The heat treatment of the short tape and the SPC was different. According to our experience, the better temperature is 880 C rather than 850 C, but the former is closer to the melting point of AgMn.
Conclusion
In conclusion, we successfully made 7-filamentary Ba122/Ag/AgMn single pancake coil with 30 mm inner diameter. This SPC was made using non-insulation Ba122/Ag/AgMn tape together with stainless steel tape by the wind-and-react process.
The transport properties of Ba122 SPC was firstly tested at liquid helium and 24 T external magnetic field. Like the straight Ba122 short tape, the transport current of SPC was also independent on the background field and still large under high magnetic field.
For example, the transport Ic value of SPC was still 26 A at 24 T background field, which is about 40% of that at zero external magnetic field. These results suggest that the iron-based superconductors are very promising for high-field magnet applications. 
